220               THE THEORY  OF RELATIVITY
physically uninteresting Fm, and take half the difference and (240).    This will give
Thus, we see that F taken by itself (as well as J?m) is < with q. And since F has also the structure of q, it is a quaternion, and may as such be called the force-quaternion volume. It has a dynamic vector, the ponderomotive force volume, and an energetic scalar, proportional to the a( that force.
At the same time we have obtained for F the expressi< and we know that the vector part of this is equal to P by (IL).    Now, (u.a) transforms into
F' = QFQ = | [ C'L' - R' C], and the vector part of this quaternion is again
which proves explicitly the invariance of the formula (n.) wit to the Lorentz transformation.
Thus, the whole of 'the fundamental equations for the as (i.) and (n.) are called, satisfy rigorously the principle of ] and it was for this reason possible to incorporate them e: the new doctrine.
By (25) we have, identically,
and therefore also, by (20),
In four-dimensional language we should say that the f< equivalent to the quaternion F, is perpendicular to t current, and consequently also to the world-line of the eL electric charge acted upon. We met with this propei treating the dynamics of a particle moving under the act force of any nature whatever. See (21), Chapter VII. Remember that what is, in our present case of electro